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Effects of ecological factors on anther dehiscence of
Paris polyphylla var. yunnanensis

ZHAO Zheng, YIN Fang-Yuan, GENG Kai-You, HOU Xiu-Li,
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Abstract : Paris polyphylla var. yunnanensis to Trilliaceae plants, have a very high medicinal value, because of the tra-
ditional medicinal part slow growth and low fertility. Due to the excessive excavation of the resources of wild P. polyphyl-
la var. yunnanensis excessive excavation, the resource is dried up. Anther dehiscence is a multistage process involving
localized cellular differentiation and degeneration, combined with changes to the structure and water status of the anther
to facilitate complete opening and pollen release. Jasmonic acid has been shown to be a critical signal for dehiscence, al-
though other hormones, particularly auxin, are also involved. Anther dehiscence is affected by light, temperature, hu-
midity and other ecological factors. P. polyphylla var. yunnanensis of anther in the entire flowering cracking-closure phe-
nomenon, anther effective closure should protect pollen, for extend the service life of pollen, the increase of a male fit-
ness adaptation mechanism. We observed the effects of ecological factors, light intensity, temperature, humidity changes

in anther dehiscence process of P. polyphylla var. yunnanensis. The effects of ecological factors such as light intensity,
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temperature , relative humidity and light quality on the anther dehiscence of P. polyphylla var. yunnanensis were studied

by comparing experiments and orthogonal experiments. The main experimental results were as follows: Light intensity and

temperature increased, humidity droped in the process of anther dehiscence of P. polyphylla var. yunnanensis ; Tempera-

ture was the main factor affecting anther dehiscence, temperature increasing encouraged anther opening and temperature

decreasing encouraged anther closing; Dark and high humidity delayed anther dehiscence, but it did not prevent anther

dehiscence ; Low temperature kept anther remaining closed for a long time and increasing light intensity could reduce the

temperature limiting anther dehiscence. The study explains the relationship between environmental factors and the phe-

nomenon of anther opening in the daytime and closing at night,and provides the information for cultivation and breeding

of P. polyphylla var. yunnanensis .
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W4 HRL (Trilliaceae ) EHEJE ( Paris L.) 244 i iR 14
FARMY, FESHTRE R 5 IS, & —ME
T2 A, HAA W 2 A (2516, 1998)
T EAB LA AR KNS B KT,
DA B AT A T G R ) o B R (o A5 AR B U
Ha it (75 3CHR 55, 2003 ; 280z 5, 1982; LR
A5 2003 ; EHISE 2008 ; FiFESE,2006) .

HIYIFFAE S5 AL 28 W 200 K S IF 44 BEARAIE IE 5 1L
¥y ACTF N2y K F R T 4D W s — 4
BBt AE2F RER B — B A A B A )2
WA GE B 2 —, TR — A2t
T2 W S REA A5+ A AR Ak, PRIEER AR AL,
A6 2 A B K AR B A 2 58 4 T ORI AR B B ik
( Keijzer, 1987 ; Wilson et al,2011) , i HAK F{AH X 15
FEARPEAEZG T 2L | 1 AR X 18 B2 AR w41 il A8 25 9T
2433 2 ( Linskenshf , 1988 ; Yates et al, 1993 ; Liscim &
Pacini, 1994) , ILAEE 4 TN Sk K<L 0% I 08 A1 )
HFTFAEZ5 2L ( Faegri & Vander, 1979) , fE245 1T
2 TR WSS TR (Wang et al,
2009 ; BEAEAGAE,2012) , HE AL TEEH RS
LT AL T AR R R B F 2 50 G
VA, R TR DG AT RS R IS (FE A, 2008)
AL 2572 A0 1 v (0 A 85 P B SR AR PP A K L JE K
AEHY 77 3 G e 3 5 R ) — o ML (R
JHE4E 2008 ; Li et al,2012) , JEEEAE LY IT LR
AR T R RN S SR R AR, A6 25 T R G P4 B
S5 R E A A K (Wang et al,2009)
HEMAE NG 54 H T X R A ik
— I, A SGE A — R A S R A YO B BR
TEIE VB SR RS XA E AR T T R
JAC 25T 4} 8] () R M 175 L

1 M5 7 &

1.1 B33 b AE 5 Az SEEG A1 1)

R A T R W 2E B A 22 BE (25°03" N, 102°
43" E) ARSI N 15.1 C L AEY R RN 1075
mm, V4R 1 891 m, JRAKE: = J5t Ll 2 XU fee,
BT 2014 4 3 T FioR AE 8 B0, G B R 2 R
75% ,BRATHE 15 em x 25 em, 1% KB4 B
1.2 ik
1.2.1 f 2 4L A2 WHERRUEFTRRIC , WAL
2y FF S IR0 SRR N B B T R B VR O R
JE. JH SPSS BAFHERIME ., b N e e 4
FF LR 58 4 FF 400 BAAAE 24 2406 ) A 25 A 3]
1 min, KL 509% 1624 5¢ 41 240 Bt a) 7 S HAE 24
FERLETE], R IR,
1.22 B AR ASR %k LETE BIC-300
NTAEFE AT B2 SE 00 T IR iR SE gl
PRE T B AF R N 15 °C  JBKE . 70% RH 1
BIC-300 N\ TS M54 4.5 h, i HAE 2540 FH54e ¢
HIRARAS
1.2.2.1 IEZCSCHG SCHGBOEIRGREE (A) R (B) #1
MR (C)3 AHER AR F SRR E AL 25 T 24 1)
(A 2SR FEUE I E R K, BN AR 3 K
F(FR 1), R Le(3Y) MIEAC R TIE RS S5, %
A B .CorulHRF T4 1.2.3 51,55 4 5 2S5 (R
2) . 10X 9 MRS T AEZY TR, SR A
M4 ATT VR T A DR 2R 1 =8 oy B HoAl K A,
SPSS H kAT 5 BAEH AT S R AT 5 2253407
1.2.2.2 JREEXTIGECE:  7EOGRREEY S 2 000 Ix, AH
XTMRERI N 45% ~65% , I E 5350 12,17 20 21 22
23.24 CHIFM T AT HSES



1194 IR - W7

36 &

®1 ZBWHEERKER

Table 1  Factors and levels of the experiment
S RB R R N
L AOUEERE B-JR C-HIXFI
IKF- A-illumination . .
. . B-temperature  C-relative humidity
Level intensity (C) (%)
(1x) ’
1 0 20 90
2 2 000 25 55
3 5500 28 20

®2 L,(3) EXREERKFERRIRKEHE
Table 2 1,(3*) orthogonal design for the experiment
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Table 3 Ecological factors on anther dehiscence

of Paris polyphylla var. yunnanensis
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Fig. 1 Anther dehiscence time of Paris polyphylla var.

yunnanensis under different treatment combinations
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Table 4 Visual analysis on the L,(3") orthogonal test results

245 Class A B C
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FEWRMF Tmportant order B>C >A

Fe /K Optimal level A, B, C,

i 4H 4 Optimal combination A, B, C,

BT, SHEERMAKF-73508 Ay B HCy, BIE
TR AL 24 T ST [ i S 1) ' R 3 L B B A
4 5 500 1x 28 °C .20 RH,

JH SPSS Bk AT A HAE A (1 2) . A x
B.B x C.A x C & HAER K, =R i) &%
8 AW L HAER, WNEITIE T LA 1 OGRS
JE A /K 1 BKF- 2 162577 24t [ AR 4k K, frk
S 2 FKSE 3 BRI T K, A6 25 T 2L ) 25 4k
B /I U BA S T DI IR AR 25 TF 24, i DG HE A
O B8R JBE 15 559 o A6 24 FF S ) R e L o, TR B
tKE 1 BIKF 2 fE25 T 24 AR fb Kk, i K OF 2
FNIKF- 3 FE25HF 20T (] A8 A g /)y (AR SR A B i AR
fb, i C, (oIS 2k LT 5 A U BT B K- 2
FIIK- 3 FEZGFFZL0F 8] JL-F- AR A 8 B K- 1 5]
IR 2 A2 TF AR R AR AR A K . X BGHIE T Wang et
al(2009) [ 5 X5T 46 24 FF ST (] 52 W 1) 28538 .« 5 1
JEHEIRAE 25 TF 2L P AR 3 X 6 24 1 2405 [B] JC 5
XT3 s HAE R E AT LA 1 IR H B, 3 B, #
B, A6 245 FF 24 0sF (] 9 A8 fL B K T HRGER BE h A, 3
AL B A AEZIT R ] AR Ak I B0 UE T 4% 22 43 B b
TV X6} A6 24 T SR s [0 52 i A DR i 8 X AR 24
T Z4 R [R] A5 00

Skt — 25T fifk PR R KO- [ 52 1 46 24 T 34 5) [ 1)
25t WM X HOK- AT B R AR g 2 R 25
SHT(FE5), SRR, LR LR E R
JEE RHRHE BE 45 7K S X6 48 25 FF 415 18] 6 B 3 R
(EFSY NG E R I B i A=A E S
REAE KR IEA AL 245 1 24m] 0], AL BRAH 5 2 .3 R W
i AT AR AR AR 24 R T AL A 6.8
PR it e AR T L L AR 24 T R

HY U AR AR PN B B T 0% 2 T I B I T 20
C AR 75 R 95 2 R 2 7% 1) DG LN AS- T R
IR — AL R R S HR B P /K S 0E A 706 LS

x5 BERHKFEEAFREBENAESH
Table 5 ANOVA of the anther dehiscence

time between factorial levels

IRt T2 TP
Dependent . .
. Anther dehiscence time
variable
BRA .
Source of SR A Hljrr; ig[? I P
variation SSD k
A 3 044.667 2 1 522.333 0.806 0.554
B 6 422.000 2 3 211.000 1.700 0.370
C 5 100.667 2 2 550.333 1.350 0.426
R Error  3778.667 2 1889.333
Rl Total 46 907.000 9

U P<0.05 Fn25t %, P<0.01 Fon 2l 3
Note: P<0.05 means significant difference, P<0.01 means extremely significant

difference.
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Fig. 2 Interaction between pair wise of light intensity, temperature and relative humidity
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Fig.3  Paris polyphylla var. yunnanensis anther

dehiscence time at different temperatures
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